Allosteric inhibition of rat neuronal nitric-oxide synthase caused by interference with the binding of calmodulin to the enzyme.
A sigmoid-type dependence on the inhibitor concentration was observed in the cytochrome c reductase activity for peptide inhibitors (mastoparan and melittin), calmodulin antagonists (W-7 and tamoxifen) and monobutyltin in a reconstituted system comprised of recombinant rat neuronal nitric-oxide synthase (nNOS) and calmodulin (CaM). The increase in the concentration of CaM in the system induced a decrease in the inhibitory effect, indicating that the inhibitors might interfere with the interaction between nNOS and CaM. The changes in the fluorescence spectra of dansylated CaM caused by the addition of mastoparan, melittin and monobutyltin indicated complex formation between CaM and those compounds, which led to the decrease in the effective concentration of CaM available to nNOS. The sigmoid-type inhibition of mastoparan and melittin fit the theoretical equations quite well, assuming that two CaM molecules bind cooperatively to one nNOS homodimer. Monobutyltin, tamoxifen and W-7 were found to inhibit nNOS activity by binding to the CaM binding site of the nNOS homodimer, in addition to the binding of the inhibitors to calmodulin. These compounds inhibited the L-citrulline formation of nNOS from L-arginine, and the inhibitory effects were abrogated by raising the concentration of calmodulin. It became clear that the binding of calmodulin to nNOS can be interfered with in two ways: (1) via a decrease in the effective concentration of calmodulin caused by complex formation between the inhibitor and calmodulin, and (2) via the inhibition of the binding of calmodulin to nNOS caused by the occupation of the binding site by the inhibitor.